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CMG GardenNotes #145 

Plant Growth Factors: Plant Hormones 

Outline: Plant hormones and plant growth regulators, page 1 
Plant hormones, page 2 

Hormone influence on pruning, page 2 
Tropisms, page 3 

Plant Hormones and Plant Growth Regulators 

Another factor in plant growth is the influence of plant hormones.  Hormones are 

chemicals produced by plants that regulate the growth processes.   

Plant growth regulators are chemicals applied to regulate plant growth.  In plant 

propagation, cuttings are dipped in a rooting hormone to stimulate root 

development.  In greenhouse production, many potted flowering plants (like 

poinsettias and Easter lilies) may be treated with plant growth regulators to keep 

them short.  Seedless grapes are treated with plant growth regulators to increase 

the size of the fruit.  In certain situations, turf may be treated to slow growth and 

mitigate the need for mowing.  Because plant growth regulators are effective in 

parts per million or parts per billion, they have little application in home 

gardening. 

Thought questions 

Explain the science behind the following gardening questions: 

o A couple of times a year, I shear my shrubs into rounded
shapes.  Now the shrubs have large woody stems with a lot of
dead branches.  How do I correct this?

o I put a stake next to a small tree trunk to keep it straight.
When I took it off a year later the trunk had a worse bend than
before.  Why?

Colorado State University Extension (2016)
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Plant Hormones 

Different hormones affect different plant processes.  Understanding how 

hormones work allows horticulturists to manipulate plants for specific purposes.   

 

Auxins produced in the terminal buds suppress the growth of side buds. 

This focuses the growth of the plant upward rather than outward.  

If the terminal bud is removed during pruning (or natural events) 

the lateral buds will develop and the stem becomes bushy. Auxins  

also stimulate root growth and affect cell elongation (tropism), 

apical dominance, fruit drop or retention.  

 
 
Figure 1. Auxins produced in the rapidly 
growing terminal buds suppress growth 
of side buds, giving a young tree a more 
upright form.  As growth rates slow with 
age, reduction in apical dominance gives 
the maturing tree a more rounded crown. 

 

 

Gibberellins affect: 

 The rate of cell division 

 Flowering 

 Increase in size of leaves and fruits 

 Seed and bud dormancy 

 Induction of growth at lower temperatures (used to green up lawns 

2 to 3 weeks earlier)    

 

Cytokinins promote cell division, and influence cell differentiation and 

aging of leaves. 

 

Abscisic acid is considered the “stress” hormone.  It inhibits the effects of 

other hormones to reduce growth during times of plant stress. 

 

 

Hormone Influence On Pruning 
 

Understanding hormones is key to proper pruning.  Auxin produced in the 

terminal buds suppresses growth of side buds and stimulates root growth.   

Gibberellins produced in the root growing tips stimulate shoot growth.  Pruning a 

newly planted tree removes the auxin, slowing root regeneration.   
 

 
 
Figure 2. Trees balance 
canopy growth with root 
growth by concentrations of 
auxinx and gibberellins. 
 

 

 

Heading cuts (removal of a branch tip) releases the apical dominance caused by 

auxins from the terminal bud.  This allows side shoots to develop and the branch 

becomes bushier.  On the other hand, thinning cuts remove a branch back to the 
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branch union (crotch).  This type of cut opens the plant to more light.  Most 

pruning should be limited to thinning cuts.  For details on pruning, refer to CMG 

Pruning fact sheets. 

 
 

 
Figure 3. Left: A heading cut releases apical dominance and the branch 
becomes denser as the lateral buds begin to grow.  Right: A thinning cut 
removes a branch back at a branch union (crotch), opening the plant for 
better light penetration.  Thinning cuts promote an open growth habit by 
redirecting sugars to the terminal shoots. 

 

 

Tropisms  
Auxins also play a key role in tropism (controlling the direction of plant growth).   

 

 
Figure 4. Geotropism – Under the influence 
of gravity, auxins accumulate in the lower side 
of a horizontal stem, causing cells to enlarge 
faster, turning the stem upright. 

 
 
 
 
 

 
 

Figure 5. Phototropism –   
Auxin concentrations on the 
shaded side stimulates cell 
elongation, turning the stem 
to the sun. 
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Additional Information – CMG GardenNotes on Botany: 

 
#121 Horticulture Classification Terms #136 Plant Structures: Fruit 

#122 Taxonomic Classification #137 Plant Structures: Seeds 

#131 Plant Structures: Cells, Tissues,  #141 Plant Growth Factors: Photosynthesis, 

and Structures   Respiration and Transpiration 

#132 Plant Structures: Roots #142 Plant Growth Factors: Light  

#133 Plant Structures: Stems #143 Plant Growth Factors: Temperature 

#134 Plant Structures: Leaves #144 Plant Growth Factors: Water 

#135 Plant Structures: Flowers #145 Plant Growth Factors: Hormones 

 

 
 
Authors:  David Whiting, Consumer Horticulture Specialist (retired), Colorado State University Extension; with 
Michael Roll and Larry Vickerman (former CSU Extension employees).  Line drawings by Scott Johnson and David 
Whiting. Revised by Patti O’Neal, Roberta Tolan and Mary Small, CSU Extension.  
o Colorado Master Gardener GardenNotes are available online at www.cmg.colostate.edu. 
o Colorado Master Gardener training is made possible, in part, by a grant from the Colorado Garden Show, Inc. 
o Colorado State University, U.S. Department of Agriculture and Colorado counties cooperating. 
o Extension programs are available to all without discrimination. 
o No endorsement of products mentioned is intended nor is criticism implied of 

products not mentioned. 
o Copyright 2003-2017.  Colorado State University Extension.  All Rights Reserved.  

CMG GardenNotes may be reproduced, without change or additions, for nonprofit 
educational use. 
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I. Introduction 
 

This chapter discusses the statutory and regulatory criteria used to determine whether or not a 
product is a pesticide requiring registration under FIFRA. Relevant FIFRA definitions are found in 
section 2 of the statute and the applicable regulations are at 40 CFR Part 152, Subparts A and B. 
Label reviewers should use the statute and regulations when evaluating the “pesticide” status of 
products or potential products. It is acceptable to discuss whether hypothetical products are 
pesticides with anyone, including state enforcement personnel, registrants, applicants or the 
general public. Whether or not a particular product that is the subject of an application is a 
pesticide under FIFRA must be treated confidentially through applicable CBI protections. A 
final decision about the pesticide status of a particular product must be made in w iting to the 
applicant or registrant and should be in response to a written request for an Agency 
determination, which includes proposed labeling and the composition of the product. 

 

 
As discussed in detail below, there are a number of types of products that the Agency has 
determined are not pesticides and others that the Agency has exempted from regulation even 
though they are pesticides. If a label reviewer determines that a product is a pesticide, the label 
reviewer should consider whether the pesticide has been exempted from the FIFRA registration 
requirements. 

 

 
If the label reviewer determines that the product is not a pesticide, the label reviewer must 
consider whether the product is a device. The last section of this chapter addresses this topic. 

 
 

II. Products that are not pesticides 
 

Some substances and products may be excluded from FIFRA registration if they meet certain 
conditions or criteria. 40 CFR 152.6 sets out the following types of products that fall into this 
category. 

 
A.   Liquid Chemical Sterilants 

 

A liquid chemical sterilant product is not a pesticide under section 2(u) of FIFRA if it meets 
all of the following criteria. See 40 CFR 152.6(a). Excluded products are regulated by the 
Food and Drug Administration  (FDA). Products excluded are those meeting all of the 
following criteria: 

 

1.   Composition. The product must be in liquid form as sold or distributed. Pressurized 
gases or products in dry or semi-solid form are not excluded from regulation under 
FIFRA. Ethylene oxide products are not liquid products and are therefore not excluded 
by this provision. 

 

2.   Claims. The product must bear a sterilant claim, or a sterilant plus subordinate level 
disinfection claim. Products that bear antimicrobial claims solely at a level less than 
“sterilant” are not excluded and are jointly regulated by EPA and FDA. 



Label Review Manual 

Chapter 2: What Is a Pesticide? 2-2 

 

 

 

 
 

3.   Use site 
 

►  The product must be intended and labeled only for use on critical or semi-critical 
devices. A “critical device” is any device which is introduced directly into the 
human body, either into or in contact with the bloodstream or normally sterile areas 
of the body. A semi-critical device is any device which contacts intact mucous 
membranes but which does not ordinarily penetrate the blood barrier or otherwise 
enter normally sterile areas of the body. 

 

►  Liquid chemical sterilants that bear claims solely f or use on non-critical medical 
devices are jointly regulated by EPA and FDA, and must be registered by EPA. 

 

►  Liquid chemical sterilants that bear claims solely for use on sites that are not 
medical devices, such as veterinary equipment, are not excluded and are regulated 
solely by EPA. 

 

►  Liquid chemical sterilants intended to treat aseptic food packaging systems are also 
not excluded from FIFRA; these products are subject to registration by EPA as 
pesticides as well as approval by FDA as food additives. 

 
B.   Nitrogen Stabilizers 

 

A nitrogen stabilizer is excluded from regulation under FIFRA if it is a substance (or 
mixture of substances), meeting all of the following criteria found in 40 CFR 

152.6(b): 
 

1.   The substance prevents or hinders the process of nitrification, denitrification, ammonia 
volatilization, or urease production through action affecting soil bacteria and is distributed 
and sold solely for those purposes and no other pesticidal purposes. For purposes of 40 

CFR 152.6 living organisms are not considered to be substances, and the actions of 
living  organisms are not relevant to whether a substance is deemed to be a nitrogen 
stabilizer. 

 

2.   The substance was in “commercial agronomic use” in the United States before January 
1, 1992. EPA considers a substance to be in commercial agronomic use if it is available 
for sale or distribution to users for direct agronomic benefit, as opposed to limited 
research, experimental or demonstration use. 

 

3.   The substance was not registered under FIFRA before January 1, 1992. 
 

4.   Since January 1, 1992, the distributor or seller has made no claim that the product 
prevents or hinders the process of nitrification, denitrification, ammonia volatilization or 
urease production. See 40 CFR 152.6(b)(4) and (5) to learn what EPA considers to be a 
claim that the product prevents or hinders nitrification, denitrification, ammonia 
volatilization or urease production and for further information on this topic. 

 
C.   Products Labeled Only for Use in or on Living Man or Animals 

 

Products excluded are those meeting one of the following criteria: 
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1.   Products intended for use for the control of fungi, bacteria, viruses, or other 
microorganisms in or on living humans or animals, and labeled accordingly. See 
40 CFR 152.6(c) and (d). Such products include, for example: Athlete’s foot remedies, 
dandruff medications, aquaculture and aquarium additives for treatment of fish 
diseases, and dermal disinfectants. Note: These exceptions apply only to antimicrobials 
(fungicides, disinfectants, viricides, etc.). Insecticides (pesticides that kill insects as 
opposed to microbes) are not included in the “living body” exception. Thus, products 
such as mosquito repellents, flea and tick remedies for pets, and other insecticides) used 
directly on the living  body of humans, pets, and livestock have historically been 
considered to be pesticides and are required to be registered. Note that contact lens 
solutions that disinfect the lens in the contact lens holder are exempt from federal 
registration under FIFRA through an agreement with the Food and Drug 
Administration. An animal feed containing an animal drug is not a pesticide under 
section 2(u) of FIFRA. See also 40 CFR 152.6(e). An animal feed containing an animal 
drug is subject to regulation by the FDA under the FFDCA. 

 

2.   Products intended for use for control of internal invertebrate parasites or nematodes in 
living humans or animals, and labeled accordingly. See 40 CFR 152.5(b). 

 
D.   Products Intended Only to Aid in the Growth of Desirable Plants 

 

As an initial matter, it is important to note that there is an important distinction between 
plant nutrients, which may be exempt from registration, and plant regulators, which require 
registration (and are defined in FIFRA at 2(v)), and in Section III. D. of this chapter. Plant 
nutrients are described below. 

 

Examples of products that aid in the growth of desirable plants, types of which are found in 
40 CFR 152.6(g), include: 

 
1.   Plant or leaf coatings designed to protect against frost or to retard water loss through 

transpiration. These types of products are usually glycerol-based. Similar products are 
sometimes sold as cut-flower preservatives. As long as plant disease or plant regulator 
claims are not made for the product and its composition is not such that pesticide 
benefits would be delivered, registration has historically not been required. 

 

2.   Products sold as vase water additives for cut flowers, although such products bear 
special scrutiny. If they are composed, as many are, of simple sugars intended to supply 
nourishment to the cut flower, they are likely not under the purview of FIFRA. 
Historically, however, products with claims to prevent bacterial or fungal growth in the 
vase water, claims such as “delays flower opening”, claims to control stem rot or decay 
or products with chemicals that only have pesticidal uses have been subject to FIFRA 
registration. 

 

3.   Food washing products that do not claim to remove bacteria such as e-coli or 
salmonella. 
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4.   Fertilizer products not containing a pesticide, such as sphagnum moss used as plant 

growth media to retard damping-off. 
 

5.   Plant inoculant products consisting of microorganisms applied to the plant or soil for 
the purpose of enhancing the availability or uptake of plant nutrients through the root 
system. See 40 CFR 152.6(g)(2). 

 

6.   Soil amendment (e.g., vermiculite, sand, lime ) products containing a substance or 
substances added to the soil for the purpose of improving soil characteristics favorable 
for plant growth. See 40 CFR 152.6(g)(3). Soil amendments are intended to increase 
porosity, retain moisture, adjust pH, and other uses intended to benefit crop production. 
For example, although normally considered to be a fungicide or miticide, products 
containing sulfur when applied to soil to solely adjust the pH have historically not been 
subject to registration. Sulfur may also have non-pesticidal uses as a foliar plant nutrient 
at low concentrations. 

 

7.   Plant nutrient products consisting of one or more macronutrients or micronutrient 
trace elements necessary to normal growth of plants and in a form readily useable by 
plants. See 40 CFR 152.6(g)(1). 

 
E. Antimicrobial Products Used Solely in Processed Foods or Feeds, in Beverages, 

or in Pharmaceuticals 
 

 
The Antimicrobial Regulation Technical Correction of 1998 (ARTCA) amended the Food 
Quality Protection Act (FQPA) to clarify the jurisdictions of EPA and FDA regarding food 
use antimicrobial pesticides.  Following is a brief summary of ARTCA’s jurisdictional 
clarifications.  For further details, see FDA’s July 1999 “Antimicrobial Food Additives 
Guidance Document” at 
http://www.f da.gov/Food/GuidanceComplianceRegulatoryInf ormation/GuidanceDocuments 
/FoodIngredientsandPackaging/ucm077256.htm. 

 
 
 

The following activities constitute food processing and any food subjected to these 
activities becomes a “processed food” within the meaning of 40 CFR 152.5 (definition of a 
pest): canning, freezing, cooking, pasteurization, or homogenization, irradiation, milling, 
grinding, chopping, skinning, cutting or peeling.  Processing also includes carcass es post-
slaughter which includes skinning, eviscerating and quartering.  These post-slaughter 
activities result in “processed food” within the meaning of 40 CFR 152.5.  In addition, 
seafood that is harvested is processed food.  Activities done post-harvest to seafood include 
handling, storing, preparing, heating, eviscerating, shucking or holding.  Substances used in 
these processes against microbes in or on the processed food are not pesticides under FIFRA 
and are regulated solely by the FDA under the FFDCA. 
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The following post-harvest activities do not constitute food processing within the meaning 
of 40 CFR 152.5: washing, coloring, waxing, hydro-cooling, refrigeration, shelling of 
nuts, ginning of cotton, and the removal of leaves, stems and husks. These processes do 
not meet the definition of “processed food” and are not subject to the exclusions of 40 
CFR 152.5.  Therefore, pesticides used during the processes are FIFRA pesticides and 
are regulated by EPA under FIFRA. F. Products with No Pesticidal Claims 

Products that are not intended to prevent, destroy, repel, or mitigate a pest, or to defoliate, 
desiccate, or regulate the growth of plants are not considered to be pesticides. Some of these 
products may appear to be pesticides, but are not considered as such unless pesticidal claims 
are made on their labeling  or in connection with their s ale and distribution. 40 CFR 152.10 

lists products which fall under this category. 
 

1.   Deodorizers, bleaches, and cleaning agents. OPP has treated products bearing claims 
for sanitizing or disinfecting properties as pesticides requiring registration. For example, 
a bleach which consists of 5.25% sodium hypochlorite would likely requir e registration 
if the label states that bacteria will be killed  at certain doses. An identical bleach would 
not likely  need to be registered if the labeling  only claims to whiten, bleach or clean 
laundry, and does not contain an explicit or implicit antimicrobial claim. 

 

EPA has also posted guidance on its web page entitled, “Determining If a Cleaning 
Product is a Pesticide under FIFRA” (http://w w w .epa.gov/pesticides/factsheets/pest -).   
This document provides details on what kinds of cleaning-related claims may be 
considered pesticidal versus non-pesticidal. 

 

2.   Attractants. Products that are intended only to attract pests for survey or detection 
purpose, that are labeled accordingly, and which contain no toxicants. 

 

3.   Physical barrier. Products that are intended to exclude pests only by providing a 
physical barrier against pest access, and which contain no toxicants. Examples might 
include: pruning for trees; latex or asphalt tree wound dressings that make claims of 
preventing the entrance of insects or fungi into fresh cut surfaces of plants; cocoa bark 
or pine bark mulches that claim suppression of weed growth; black plastic or tar -paper 
used to suppress weeds or prevent the entrance of insects. 

 
 

III. What makes a product a pesticide? 
 

The term “pesticide” is defined at FIFRA 2(u). One of the most important words in the FIFRA 
definition of “pesticide” is “intended.” One of the analytical steps to determining whether a 
product is a pesticide is to consider whether the product is “intended” to be used as a pesticide. 
Products are generally considered to be pesticides if they are intended for preventing, destroying, 
repelling, or mitigating any pest or intended for use as a plant regulator, defoliant, or desiccant. 
OPP determines intent by examining claims on the label, advertising, composition/use, and/or 
mode of action of the product as distributed or sold. Section 40 CFR 152.15 sets forth the criteria 
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to help establish intent. If the regulatory criteria are met the label reviewer can conclude that the 
product is a pesticide and must be registered. The regulatory criteria are described below : 

 
A.   Claims 

 

If a person who distributes or sells the product claims, states or implies by labeling  or 
otherwise (such as, advertising, collateral literature, or verbal statements), that the product 
can or should be used as a pesticide or that the product contains an active ingredient and that 
it can be used to manufacture a pesticide, then the product is a pesticide. 40 CFR 152.15(a). 

 
B.   Composition 

 

If a product is composed of one or more active ingredients that have no other significant , 
commercially valuable use other than for a pesticidal purpose or for use in manufacturing 
a pesticide then the product historically has been considered to be a pesticide. 
40 CFR 152.15(b). For example, a company markets a granular product that has labeling 
identifying the presence of 2,4-D, directions to apply it to lawns at a certain dosage rate, and 
warns the user about over-application, but does not claim that broad-leaved weeds will be 
killed, is the product a pesticide? Most likely, the product is a pesticide because 2,4-D is a 
well-known herbicide and has no other significant commercially valuable use. 

 
C.   Knowledge that the Substances Will Be Used as a Pesticide 

 

Even if pesticidal claims are not made for the product, if the person who distributes or sells 
the substance has actual or constructive knowledge that the substances will be used, or is 
intended to be used, for a pesticidal purpose, the product is a pesticide product required to b e 
registered. 40 CFR 152.15(c). 

 

D. Plant Growth Regulators 
 

A plant growth regulator, through physiological action, is intended to accelerate or retard 
growth, or alter plant behavior or the produce of the plant. Examples of claims that can be 
considered to be plant growth regulator claims include: increased blossom set, stimulat ion of 
root or plant growth, prevention of sucker growth, delayed onset of sprouting of harvested 
root crops, abscission stimulation of fruit crops, stimulates plant growth and fruiting, 
promotes fruit and seed development, increases stem and stalk strength, and increases fruit 
size.  Whether a product is considered to be a plant growth regulator depends on whether the 
plant response or mode of action being claimed would go beyond what would be expected 
from simple nutrition. The composition of the product may aid in making the determination. 

 

1. Plant hormones and other compounds, such as auxins, cytokinins, and gibberellins 
have no other uses except as plant growth regulators.  Therefore, the presence of any of 
these types of compounds generally causes a product to be considered a plant growth 
regulator. 

 

2. A vitamin-hormone horticulture product is not a plant growth regulator if the product 
is not intended for use on food crops and is labeled accordingly, and meets the other 
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criteria 40 CFR 152.6(f). Vitamin-hormone horticulture products containing auxins, 
cytokinins, and gibberellins are exempt from registration if these criteria are met. 

 
 
 
 

IV. Pesticides exempted from the requirements 
of FIFRA 

 

The Agency has exempted certain pesticides from regulation under FIFRA under the authority of 
FIFRA 25(b) because the pesticides have been determined to be (1) adequately regulated by 
another Federal agency or (2) of a character which is unnecessary to be subject to FIFRA. Just 
because a pesticide is exempted under FIFRA, however, does not mean that the Federal Food, 
Drug and Cosmetic Act (FFDCA) or state laws may not apply. For example, even if a pesticide 
product meets the conditions for exemption from regulation under FIFRA, it might still be 
subject to FFDCA requirements to have a tolerance or tolerance exemption if there is a pesticide 
chemical residue on food.  The following are examples of products exempted from FIFRA under 
25(b): 

 
A.   Pesticides Regulated By Another Federal Agency 

 
1.   Certain Biological Control Agents. Biological control agents are generally exempt 

from FIFRA regulation. 40 CFR 152.20(a). However, the Agency has determined 
(40 CFR 152.20(a)(3)) that the following biological control agents are not exempt 

and are subject to FIFRA. 

(a) Eucaryotic microorganisms, including protozoa, algae, and fungi; 

(b) Procaryotic microorganisms, including bacteria; and 

(c) Viruses. 
 

B.   Pesticide Not of a Character Requiring FIFRA Regulation 
 

1.   Treated Articles or Substances. The Agency has determined that an article or 
substance containing a pesticide to protect the article or substance itself does not require 
registration and is exempt from all provisions of FIFRA, provided the pesticide is 
registered for such use and bears appropriate directions for such use.  Claims for the 
preserved article or substance are limited to the protection of the article or substance 
itself.  See 40 CFR 152.25(a) and PR Notice 2000-1. Examples include: 

(a) Paints that have been treated with antimicrobial pesticides and bear claims that the 
dried paint film will be resistant to mold or mildew.  Paints with expressed or 
implied claims made for protection of the surface beneath the paint film or for 
preventing or destroying mold or mildew on the surface of the paint or beneath the 
paint are not within the treated artic les exemption and, therefore, will require 
registration under FIFRA.  Paints that are to be used in canneries, breweries, 
hospitals, or other areas where a crucial consideration is prevention of bacteria or 
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mold that would pose a health risk are generally not subject to the treated articles 
exemption and, therefore, are regulated under FIFRA. 

 

(b) Shower curtains treated with a fungicide to retard mildew growth; lumber treated 
with a wood preservative; bathroom caulks impregnated with a mildewcide; and 
fabrics and leather treated with preservative compounds (all of which uses are 
intended to protect the treated articles themselves) are other examples of products 
that have been historically exempted from the requirements of FIFRA. 

 

(c)  Shirts and other articles of clothing treated with an insecticide to repel mosquitoes 
and other insect pests are examples of products treated with insecticides that require 
registration of the article of clothing.  Because the treatment would be for the 
benefit of the wearer rather than to protect the clothing, the treated article 
exemption would not apply and the article of clothing would be subject to 
registration. 

 

2. Pheromones and Pheromone Traps 
 

Pheromones and identical or substantially similar compounds labeled for use only in 
pheromone traps (or labeled for use in a manner which the Administrator determines 
poses no greater risk of adverse effects on the environment than use in pheromone 
traps), and pheromone traps in which those compounds are the sole active ingredient 
are not subject to FIFRA regulation. Refer to 40 CFR 152.25(b)(1), (b)(2), and (b)(3) to 
determine whether a substance is a pheromone for purposes of this exemption. Refer to 
40 CFR 152.25(b)(4) to determine whether the pheromone trap falls within the 
exemption. Pheromones are chemicals used in intra-species communication. A 
chemical used in inter-species communication (i.e., using fox urine to repel rabbits) is 
an “allomone” and would be subject to FIFRA. 

 

3.   Preservatives for Biological Specimens 
 

(a) Embalming Fluids. Mortuary supplies intended to prevent or mitigate mold and 
bacteria on or in human cadavers are exempt. 40 CFR 152.25 (c)(3). The rationale 
for this exemption is that the use is limited to embalmers and morticians who are 
specially trained to handle such products and do not require the protection afforded 
by registration. The general public would not be exposed to such products. 

 

(b) Animal and animal organ preservatives  Products used to preserve animal or animal 
organ specimens in mortuaries, laboratories, hospitals, museums, and institutions of 
learning are exempt. 40 CFR 152.25(c)(2). 

 

(c) Preservatives for Laboratory Analysis. Products used to preserve the integrity of 
milk, urine, blood, or other bodily fluids for laboratory analysis are exempt. 
40 CFR 152.25(3). 

 
3.   Foods. Products consisting of foods and containing no active ingredients, which are 

used to attract pests, are exempt. 40 CFR 152.25(d). 
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4.   Natural Cedar. Natural cedar blocks, chips, shavings, balls, chests, drawer liners, 

paneling, and needles that meet all of the following criteria: 

(a) The product consists totally of cedarwood or natural cedar; 
 

(b) The product is not treated, combined or impregnated with any additional 
substance(s); and 

 

(c) The product bears claims or directions for use solely to repel arthropods other than 
ticks or to retard mildew, and no additional claims are made in sale or distribution. 
The labeling must be limited to specific arthropods, or must exclude ticks if any 
general term such as “arthropods”, “insects,” “bugs,” or any other broad inclusive 
term, is used. The exemption does not apply to natural cedar products claimed to 
repel ticks. The exemption does not apply to cedar oil, or formulated products 
which contain cedar oil, other cedar extracts, or ground cedar wood as part of a 
mixture. 40 CFR 152.25(e). 

 

5.   Minimum Risk Pesticides. 40 CFR Section 152.25(f) (previously 40 CFR 152.25(g)) 
exempts certain “minimum risk pesticides” from the requirements of FIFRA if they 
satisfy all the conditions described in that provision (i.e., 152.25(f)(1) -(3)). Some of the 
conditions of exemption specifically relate to a product’s labeling (see 152.25(f )(3)). For 
further information, PRN 2000-6: “Minimum Risk Pesticides Exempted under FIFRA 
Section 25(b) Clarification of Issues”. See also EPA’s webpage for Minimum Risk 
Pesticides http://w w w .epa.gov/pesticides/biopesticides/regtools/25b_list.htm and the list 
of permissible inerts http://w w w .epa.gov/pesticides/biopesticides/regtools /25b/25b- 
inerts.htm 

 

 

V. Is the product a device and, therefore, not a 
pesticide? 

 

FIFRA defines a device as “any instrument or contrivance (other than a firearm) which is 
intended for trapping, destroying, repelling, or mitigating any pest or any other form of plant or 
animal life (other than man and other than bacteria, virus, or other microorganism on or in living 
man or other living animals); but not including equipment used for the application of pesticides 
w hen sold separately therefrom” FIFRA 2(h). FIFRA does not require the registration of 
pesticidal devices.  Devices, however, are subject to a number of FIFRA’s provisions including, 
labeling requirements and establishment number identifying the location where the device was 
produced.  See 40 CFR 152.500 and Chapter 13 of EPA’s Pesticide Registration Manual 
(http://www2.epa.gov/pesticide-registration/pesticide-registration-manual-chapter-13-devices) 
for more information on devices and additional FIFRA requirements. 

 

 
Equipment that generates a pesticide (e.g., a CO2 or ozone generator) may or may not be 
considered a device.  The reviewer should consult with the PM if there is any question about the 
product's status. 
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I. EXECUTIVE SUMMARY

Humates derived from Leonardite are collectively a new biochemical active ingredient (hereafter
referred to as humates) intended for use as a plant growth regulator (PGR) to control the 
vegetative growth and maturation of agricultural and greenhouse crops. Treatment of plants with 
humates enhances root growth, improves the uptake of nitrogen, potassium and phosphate, 
increases the treated plants’ ability to resist plant disease, and reduces the need to add soil 
nutrients and fertilizers during the growing season. 

Humates are naturally occurring substances formed by the biodegradation of dead organic 
matter, and are often associated with deposits of coal, lignite and mudstone. They are ubiquitous
in the environment in soil and water, including agricultural areas where crops are grown for 
human and animal consumption. Commonly used to condition soil, humates are widely regarded 
as being beneficial to plants. From a structural perspective, humates include a complex mixture 
of compounds, including humic acids and their potassium and sodium salts, fulvic acids, and 
humins, with humic acids being the major extractable component.

In terms of their safety to humans, including infants and children, humates have been previously 
evaluated and well-characterized by the U.S. Environmental Protection Agency (EPA or 
Agency). They are also listed among those substances that are exempt from the requirement of a 
tolerance under section 408 of the Federal Food, Drug, and Cosmetic Act (FFDCA) as either 
inert or active ingredients in a pesticide formulation when used in accordance with good 
agricultural and/or manufacturing practices (40 CFR Part180.950 (e)).

BPPD has reviewed all of the data and other information submitted in support of the registration 
of humates as a PGR under Section 3(c)(5) of the Federal Insecticide, Fungicide and Rodenticide 
Act (FIFRA), and has determined that the current data requirements (40 CFR part 158.2010 
through 158.2070) for registration of a biochemical pesticide have been satisfied. Given that 
humates are of very low toxicity and present little, if any, risks to humans and the environment, 
EPA has concluded that it is in the best interest of the public to issue registrations for the 
manufacturing-use product (MP), PM-4300 Organic Acids (EPA File Symbol No. 82940-G) and 
the end-use product (EP), Phocon (EPA File Symbol No. 82940-E), which contain humates as 
the active ingredient. The basis for this decision is described in more detail in section IV of this 
draft Biopesticide Registration Action Document (BRAD).  

On October 1, 2009, EPA announced a policy to provide a more meaningful opportunity for the 
public to participate in major registration decisions before they occur. According to this policy, 
EPA provides a public comment period prior to making a registration decision for the following 
types of applications:  new active ingredients; first food uses; first outdoor uses; first residential 
uses; or any other registration actions for which EPA believes there may be significant public 
interest. 

Consistent with the policy of making registration decisions more transparent, humates are subject 
to a 15 day comment period as a “new active ingredient.” The notice for this comment period 
includes the draft BRAD and draft labels for two products (PM-4300 Organic Acids (EPA File 
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Symbol 82940-G) and Phocon (EPA File Symbol 82940-E)) that contain this new active 
ingredient. The docket identification (ID) number is EPA-HQ-OPP-2012-0251. 
For definitions of scientific terms, please refer to http://www.epa.gov/pesticides/glossary/.

II. ACTIVE INGREDIENT OVERVIEW

Common Name: N/A

Chemical Names: Humates
Humic Acids, Potassium Salts
Humic Acids, Sodium Salts
Humates derived form Leonardite

Trade & Other Names: N/A

CAS Registry Number: N/A

OPP Pesticide Chemical Code: 700132
800286
021818

Type of Pesticide:            Biochemical Pesticide – Plant Growth Regulator

Biochemical Classification

On February 12, 2009, the Biochemical Classification Committee classified humates as a 
biochemical active ingredient, based upon the nontoxic mode of action as a PGR, natural 
occurrence in the environment, and history of human and animal exposure to humates with no 
toxic or other adverse effects.

For more information regarding product chemistry data requirements, please refer to Tables 1, 2, 
and 3 in Appendix A of this document.

III. REGULATORY BACKGROUND

A. Application for Pesticide Registration

On December 16, 2011, Ann Tillman of Pyxis regulatory Consulting, Inc., on behalf of Actagro
LLC., 4110 136th St. NW, Gig Harbor, WA 98332, submitted applications to register an MP, 
“PM-4300 Organic Acids” (EPA File Symbol No. 82940-G), and an EP, “Phocon” (EPA File 
Symbol No. 82940-E), containing the new biochemical active ingredient, humates, at 18.5% and 
12.0%, respectively. A notice of receipt (NOR) of the applications was published in the Federal 
Register on June 27, 2012, (77 FR 38285). No comments were received during the 30-day 
comment period following publication of the NOR.
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B. Food Clearances/Tolerances 

Residues resulting from the use of humates (humic acid; humic acids, potassium salts; humic 
acids, sodium salts) as either an inert or an active ingredient in a pesticide chemical formulation, 
including antimicrobial pesticide chemicals, are exempt from the requirement of a tolerance 
under FFDCA section 408, if such use is in accordance with good agricultural or manufacturing 
practices (40 CFR part 180.950 (e)). (Ref.1)

IV. RISK ASSESSMENT

A. Product Analysis Assessment (40 CFR § 158.2030)

Biochemical pesticide product analysis data requirements include product chemistry and 
composition, analysis and certified limits, and physical and chemical characteristics. Product 
chemistry and composition data include information about the identity of the active ingredient, 
the manufacturing process, and discussion of the potential for formation of unintentional 
ingredients. Analysis and certified limits data include information on analysis of samples and
certification of the upper and lower limits for the ingredients in a formulated product. Physical 
and chemical characteristics data describe basic characteristics of the registered pesticide 
products, including color, physical state, odor, stability, miscibility, pH, corrosion characteristics, 
viscosity and density.

EPA’s Office of Pesticide Programs (OPP) has assigned unique pesticide chemical (PC) codes to 
humic acid, humic acids, potassium salts, and humic acids, sodium salts (700132, 800286 and 
021818, respectively), and all of the product analysis data required for an unconditional
registration have been fulfilled. (See Tables 1 and 2 in Appendix A of this document for a 
summary of product chemistry and composition, analysis and certified limits, physical and 
chemical characteristics data.)

B. Human Health Assessment

1. Tier I Toxicology 

All of the toxicology data requirements have been satisfied and support the proposed registration 
of humates as a biochemical PGR. The data and other information submitted are summarized 
below (see also Tables 3 and 4 in Appendix A of this document).

a. Acute Toxicity (OCSPP Guideline Nos. 870.1100, 870.1200, 870.1300, 870.2400, 
870.2500, and 870.2600; Master Record Identification (MRID) Nos. 48711105, 
48711106,48711107, 48711108, 48711109, 48711110, 49080301,  48711115 ): 

Acute toxicity testing of a pesticide active ingredient and/or product is required to: 1) determine 
systemic toxicity from acute exposure via the dermal, inhalation and oral routes; 2) determine 
irritant effects from exposure to the eyes and skin; and 3) determine the potential for skin 
sensitization (allergic contact dermatitis). Acute Toxicity Categories I, II, III, or IV (Toxicity 
Category I indicates the highest toxicity, and Toxicity Category IV is the lowest) are assigned to 
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an active ingredient and EPs containing that active ingredient, and are based on the hazard(s) 
identified from studies and/or other information submitted to support an application to register a 
pesticide in the U.S. 

In an acute oral toxicity test in rats, the LD50 for a single dose of humic acids was >11,500 mg/kg 
(EAEMP, 1999). Further, the results from the Tier I acute testing on the MP classify humates in 
Toxicity Category IV for the dermal, oral, and inhalation routes of exposure, based on the doses
tested in laboratory rats. In addition, minimal eye irritation cleared in less than 24 hours and 
slight dermal irritation resolved within 72 hours in rats, and humates were not dermal sensitizers 
in guinea pigs. (For the results of these studies (i.e., LD50, LC50), refer to Table 3 in Appendix A
of this document.)

b. Subchronic Toxicity, Developmental Toxicity, and Mutagenicity (OCSPP 
Guideline Nos. 870.3100, 870.3250, 870.3465; 870.3700, 870.5100, 870.5300, 
870.5375; MRID Nos. 48975101, 48975102):

The data submitted to fulfill the requirement for a Bacterial Reverse Mutation Test (OCSPP 
870.5100) demonstrated that humates did not cause base pair changes or frame shift mutations, 
and there was no evidence of cytotoxicity at highest dose tested.

In lieu of conducting guideline studies, rationales were submitted to address the following: 90-
Day Oral (OCSPP 870.3100), 90-Day Dermal (OCSPP 870.3250), 90-Day Inhalation (OCSPP 
870-3465) and Prenatal Development (OCSPP 870.3700) toxicity studies, and the in vitro
Mammalian Cell Assay (OCSPP 870.5300/5375). BPPD determined that the rationales are 
acceptable, based on the results of the studies conducted with humates as the test substance and 
its presence as a natural component of soil and water with no known adverse effects to humans 
and the environment.

2. Tier II and Tier III Toxicity Studies

Tier II and Tier III toxicity testing was not required due to humates’ low toxicity and the low 
levels of human exposure expected from its intended use as a PGR.

3. Endocrine Disruptors

As required by the Administrator under the Federal Food, Drug, and Cosmetic Act (FFDCA) 
section 408(p), the EPA has developed the Endocrine Disruptor Screening Program (EDSP) and 
has begun to implement the screening program that is to be used to test all pesticides in order to 
determine whether certain substances (including pesticide active and other ingredients) may have 
an effect in humans or wildlife similar to an effect produced by a “naturally occurring estrogen, 
or other such endocrine effects as the Administrator may designate.” FFDCA section 408(p)(4) 
authorizes the Administrator, by order, to exempt from the requirements of the Estrogenic 
Substances Screening Program a biologic substance or other substance if a determination is made 
that the substance is not anticipated to produce any effect in humans similar to an effect 
produced by a naturally occurring estrogenic substance. Between October 2009 and February 
2010, the EPA issued test orders/data call-ins for the first group of 67 chemicals, which contains 
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58 pesticide active ingredients and 9 inert ingredients. A second list of chemicals identified for 
screening under the EDSP was published on June 14, 2013, and includes some pesticides 
scheduled for registration review and chemicals found in water. Humates are not among the 
group of pesticide active ingredients on the lists to be screened under the EDSP.

The Agency believes that humates would not likely produce any effect in humans similar to an 
effect produced by a naturally occurring estrogenic substance.  As such, and pursuant to Section 
408(p)(4), EPA will determine in the future whether it can exempt humates from the 
requirements of the Section 408(p) EDSP.  In the event the EPA does determine to exempt this 
substance from the EDSP, an order will be issued.  

For further information on the status of the EDSP, the policies and procedures, the lists of 
chemicals, future lists, the test guidelines, and the Tier 1 screening battery, please visit our 
website at http://www.epa.gov/endo/.

4. Dose-Response Assessment

No toxicological endpoints were identified for humates; therefore, a dose-response assessment 
was not required.  

5.  Federal Food, Drug, and Cosmetic Act (FFDCA) Considerations 

Section 408(c)(2)(A)(i) of FFDCA allows EPA to establish an exemption from the requirement 
for a tolerance (the legal limit for a pesticide chemical residue in or on a food) only if EPA 
determines that the exemption is “safe.” Section 408(c)(2)(A)(ii) of FFDCA defines “safe” to 
mean that “there is a reasonable certainty that no harm will result from aggregate exposure to the 
pesticide chemical residue, including all anticipated dietary exposures and all other exposures for 
which there is reliable information.” This includes exposure through drinking water and in 
residential settings but does not include occupational exposure. Pursuant to section 408(c)(2)(B) 
of FFDCA, in establishing or maintaining in effect an exemption from the requirement of a 
tolerance, EPA must take into account the factors set forth in section 408(b)(2)(C) of FFDCA, 
which require EPA to give special consideration to exposure of infants and children to the 
pesticide chemical residue in establishing a tolerance exemption and to “ensure that there is a 
reasonable certainty that no harm will result to infants and children from aggregate exposure to 
the pesticide chemical residue....” Additionally, section 408(b)(2)(D) of FFDCA requires that 
EPA consider “available information concerning the cumulative effects of [a particular 
pesticide’s] . . . residues and other substances that have a common mechanism of toxicity.” 

EPA performs a number of analyses to determine the risks from aggregate exposure to pesticide 
residues. First, EPA determines the toxicity of pesticides. Second, EPA examines exposure to the 
pesticide through food, drinking water, and other routes as a result of pesticide use in residential 
settings. 

Consistent with section 408(b)(2)(D) of FFDCA, EPA reviewed the available scientific data and 
other relevant information, and considered its validity, completeness, and reliability, and the 
relationship of this information to human risk. EPA also considered available information 
concerning the variability of the sensitivities of major identifiable subgroups of consumers, 
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including infants and children. Based on the acute toxicity data and information discussed 
previously and presented in Table 3 in Appendix A of this document, the data requirements for a 
human health dietary risk assessment for humates have been fulfilled.

a.    Aggregate Exposure

In examining aggregate exposure, section 408 of FFDCA directs EPA to consider available 
information concerning exposures from the pesticide residue in food and all other non-
occupational exposures, including drinking water from ground or surface water, pesticide use in 
gardens, residential and other lawns and landscapes, and buildings (residential and other indoor 
uses). EPA expects the aggregate exposure to residues of humates from the PGR use to be 
negligible when compared to the ordinary, everyday levels to which individuals are already 
exposed in the natural environment, since humates are commonly found in soil and water. The
aggregate exposure potential for humates is discussed below.

Food Exposure and Risk Characterization: Since humates are common components of 
agricultural soil, EPA expects that human dietary exposure to residues of humates resulting from 
its pesticidal uses would be negligible in comparison to naturally occurring humates. Further, 
residues of humates from use as a PGR would be very low, since they are not absorbed by plants, 
and rainfall and irrigation would reduce the amount of applied product during the growing 
season. In the unlikely event that any residues of the pesticide remain in or on consumed food, 
no adverse effects would be expected, based on the lack of toxicity demonstrated in the 
submitted studies and other information described previously and presented in Table 3 in 
Appendix A of this document.

Drinking Water Exposure and Risk Characterization: According to the directions for use 
on the EP label, humates are not to be applied directly to bodies of water. It is possible, however, 
that some residues may reach bodies of water via runoff or spray drift.  Since humates are 
common components of water, EPA expects that human exposure to residues of humates in 
drinking water resulting from its use as a PGR would be negligible in comparison to naturally 
occurring humates. In the unlikely event that any residues of the pesticide remain in drinking 
water, no adverse effects would be expected, based on the lack of toxicity demonstrated in the 
submitted studies and other information described previously and presented in Table 3 in 
Appendix A of this document.

Non-occupational, Residential Exposure and Risk Characterization: The PGR use of this 
active ingredient is intended only for agricultural environments, so non-occupational and 
residential exposures are expected to be minimal to non-existent. Should exposure occur, the 
risks to humans is expected to below level of concern, based upon the low toxicity of humates 
demonstrated in the data and other information submitted and evaluated by the EPA. (Ref. 1; see 
also Section IV.B.1.a of this BRAD).

b. Cumulative Effects from Substances with a Common Mechanism of Toxicity.

Section 408(b)(2)(D)(v) of FFDCA requires that, when considering whether to establish, modify, 
or revoke a tolerance exemption, EPA consider “available information concerning the 
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cumulative effects of [a particular pesticide’s] . . . residues and other substances that have a 
common mechanism of toxicity.”

Humates are not known to have a common mechanism of toxicity with other substances; 
therefore, cumulative effects with other substances are not anticipated. For information regarding 
EPA’s efforts to identify chemicals that may have a common mechanism of toxicity and to 
evaluate the cumulative effects of such chemicals, see EPA’s website at 
http://www.epa.gov/pesticides/cumulative.

c. Determination of Safety for the U.S. Population, Infants and Children

Based on its analyses of the submitted toxicity data (refer to Section IV.B.1. a and Table 3 in 
Appendix A), EPA concludes that there are no threshold effects of concern to infants, children, 
or adults when PGR products containing humates as an active ingredient are used as labeled in 
accordance with good agricultural practices. No toxicological effects or endpoints were 
identified in mammalian studies.  The Agency does not expect that infants and children will have 
special sensitivity to residues of humates.  As a result, no additional margin of exposure (safety) 
is necessary to protect infants and children and that not adding an additional margin of exposure 
(safety) will be safe for infants and children.

The Agency also concludes that there is a reasonable certainty that no harm will result to the 
U.S. population, including infants and children, from aggregate exposure to the residues of 
humates when used as labeled and in accordance with good agricultural practices as a PGR. Such 
exposure includes all anticipated dietary exposures and all other exposures for which there is 
reliable information. EPA arrived at this conclusion because, considered collectively, the data 
available on humates do not demonstrate toxic potential to humans, including infants and 
children.

6. Occupational Exposure and Risk Characterization

An occupational exposure assessment was not conducted and is not required for biochemical 
pesticides (40 CFR part 158.2010). Appropriate personal protective equipment (PPE)
requirements on the label will mitigate any unintentional exposures to applicators and/or 
handlers.  

7. Human Health Risk Characterization

EPA considered human exposure to humates in light of the standard for registration in FIFRA 
and the relevant safety factors in FFDCA. Since there were no toxicological effects or endpoints 
identified in mammalian studies, a determination has been made that no unreasonable adverse 
effects to the U.S. population in general, and to infants and children in particular, will result 
when humate products are used in accordance with EPA-approved labeling.
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C. Environmental Assessment

1. Ecological Hazards

Adequate nontarget toxicology data/information submitted and reviewed by the Agency satisfies 
the non-target toxicology data requirements for humates. 

Avian Oral Acute Toxicity, Avian Dietary Toxicity, Fish Acute Toxicity, Freshwater and 
Marine, and Aquatic Invertebrate Acute Toxicity (OCSPP Guideline Nos. 850.2100, 
850.2200,850.1075, and 850.1010)  (see also Tables 5 and 6 in Appendix A of this document).

Humates have historically been applied to soil with no reports of adverse effects to humans, 
other mammals, or the environment. Since humates are ubiquitous in soil and water, birds, fish, 
and other living organisms are already naturally exposed. The data and other information
submitted to support the registration of humates as a PGR demonstrate that humates are 
practically nontoxic to birds on a dietary basis (LC50 > 5620 ppm), practically nontoxic to fish 
(LC50 > 100mg/L), and practically nontoxic to aquatic invertebrates (EC50 > 100mg/L).

Seedling Emergence and Vegetative Vigor (OCSPP Guidelines Nos. 850.4100 and 850.4150)

Humates are intended to be applied to growing crops, and are not absorbed by plants when 
applied to crops or to soil near growing crops. The major component, humic acids, enriches the 
soil and stimulates root growth and uptake of nutrients by the treated plants. They have
historically been applied to crops with no reports of adverse effects to the environment. Humates 
provide benefits to soils and plants, and are considered to have a nontoxic mode of action. 

Non-target Insect Testing (OCSPP Guideline 880.4350)

Humates are intended to be formulated into EP’s and intended for application to growing crops.
There have been no reports in the public literature of deleterious effects to honey bees from 
exposures to humic acid or other humic substances. 

2. Environmental Fate and Ground Water Data 

Environmental fate and groundwater data are not required at this time because the results of the 
nontarget organism toxicity assessment (Tier I data requirements) did not trigger these Tier II 
data requirements.  

3. Ecological Exposure and Risk Characterization

Humates are naturally occurring and ubiquitous in both soil and aquatic environments. The
proposed EP label rates would result in little net increase in the background amount of humates
already present in the environment. Based on the review of this body of information in 
conjunction with the proposed labeling, the Agency believes that when used in accordance with 
the label directions, the use of humates should not result in adverse effects to birds, fish, aquatic 
invertebrates, and plant or nontarget insects. (Ref. 1)
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4. Endangered Species Assessment

EPA has determined that no adverse effects are anticipated for nontarget species exposed to 
humates when used as a PGR; therefore, effects to federally-listed threatened and endangered 
species and their designated critical habitats are also not expected. Therefore, a “No Effect” 
determination is made for direct and indirect effects to federally-listed endangered and 
threatened species and their designated critical habitats for the proposed uses of humates as a 
PGR in agricultural settings. 

D. Product Performance Data

Product performance (efficacy) data must be developed for all pesticides to ensure that the 
products will perform as intended and that unnecessary pesticide exposure to the environment 
will not occur as a result of the use of ineffective products. The Agency reserves the right to 
require, on a case-by- case basis, the submission of efficacy data for any pesticide product 
registered or proposed for registration, but applications to register pesticide products intended to 
control a pest of significant public health importance, as defined in FIFRA section 28(d) and 
section 2(nn), must include such data. For further guidance on the product performance data
requirement, refer to Pesticide Registration (PR) Notices 96-7, 2002-1 and Explanation of 
Statutory Framework for Risk-Benefit Balancing for Public Health Pesticides 
(http://www.epa.gov/PR _Notices/pr1996-7.pdf, http://www.ea.gov/PR_Notices/pr2002-1.pdf,
and http://www.epa.gov/pesticides/health/risk-benefit.htm).

Humates are not intended to be formulated into products to control public health pests, and 
product performance was not evaluated by the Agency.  

V. RISK MANAGEMENT DECISION

A. Determination of Eligibility for Registration 

Section 3(c)(5) of FIFRA provides for the registration of a pesticide provided that all the 
following determinations are made: (1) its composition is such as to warrant the claims for it; (2) 
its labeling and other materials required to be submitted comply with the requirements of FIFRA; 
(3) it will perform its intended function without unreasonable adverse effects on the 
environment; and (4) when used in accordance with widespread and commonly recognized 
practice, it will not generally cause unreasonable adverse effects on the environment. 

To satisfy criterion (1), EPA believes the composition the proposed MP and EP warrants the 
claims made on the labels. Criterion (2) is satisfied, since the proposed product labels, as well as 
the data and information presented in this document, are in compliance with the requirements of 
FIFRA. Criterion (3) is satisfied in that humates are expected to function as PGRs without 
causing unreasonable adverse effects on the environment. Criterion (4) is satisfied in that no 
unreasonable adverse effects are expected when products containing humates are used in 
accordance with label directions and commonly recognized agricultural practices. Therefore, 
PM-4300 Organic Acids (EPA File Symbol No. 82940-G), and Phocon (EPA File Symbol No. 
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82940-E) meet the requirements for registration under FIFRA section 3(c)(5) for use in 
agricultural settings.

B. Regulatory Decision

The data submitted fulfill the requirements for the unconditional registration of humates for use 
as a plant growth regulator. For product-specific information, please refer to 
http://www.epa.gov/pesticides/pestlabels.

C. Environmental Justice

For additional information regarding environmental justice issues, please visit EPA’s website at 
http://www.epa.gov/compliance/environmentaljustice/index.html.

EPA seeks to achieve environmental justice—the fair treatment and meaningful involvement of 
all people regardless of race, color, national origin, or income—with respect to the development, 
implementation, and enforcement of environmental laws, regulations, and policies. Fair 
treatment means that no group of people, including racial, ethnic, or socioeconomic groups, 
should bear a disproportionate share of the negative environmental consequences resulting from 
industrial, municipal, and commercial operations or the execution of federal, state, local, and 
tribal environmental programs and policies. Meaningful involvement means that (1) potentially 
affected community residents have an appropriate opportunity to participate in decisions about 
an activity that will affect their environment and/or health; (2) the public’s contribution can 
influence the regulatory agency’s decision; (3) the concerns of all participants involved will be 
considered in the decision-making process; and (4) the decision-makers seek out and facilitate 
the involvement of those potentially affected. EPA has this goal for all communities and persons 
across the U.S. 

At this time, EPA does not believe that use of humates pesticide products will cause harm or a 
disproportionate impact on at-risk communities; however, please comment if you are aware of 
any groups or segments of the population who, as a result their location, cultural practices, or 
other factors, may have atypical, unusually high exposure to humates compared to the general 
population. 

For additional information regarding environmental justice issues, please visit EPA’s web site at 
http://www.epa.gov/compliance/environmentaljustice/index.html.

VI. ACTIONS REQUIRED BY REGISTRANTS

EPA evaluated all data submitted in connection with the registration of the new active ingredient, 
humates, and determined that these data are sufficient to satisfy current registration data 
requirements. At this time, no additional data must be submitted to EPA for these particular 
products. For new uses and/or changes to existing uses, EPA may require additional data.  

Notwithstanding the information stated in the previous paragraph, it should be clearly understood 
that before releasing the registered products for shipment, the registrant will be required to 
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provide appropriate final printed labeling to EPA. Further, certain specific data, briefly described 
below, are required to be reported to EPA, as a requirement for maintaining the federal 
registration for all pesticide products.

A. Reporting of Adverse Effects

Pursuant to FIFRA section 6(a)(2), reports of all incidents of adverse effects to the environment 
must be submitted to EPA.

B. Reporting of Hypersensitivity Incidents

Under the provisions of 40 CFR part 158.2050(d), all incidents of hypersensitivity (including 
both suspected and confirmed incidents) must be reported to the Agency.
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TABLE 2.  Physical and Chemical Properties for PM-4300 Organic Acids (40 CFR 158.2030)

                                                    MRID Nos. 48711101- 48711104 and 49080300

Property/OCSPP Guideline Description of Result Methods

Color/ 830.6302
Black

Munsell N1 1/N
Visual inspection at 21.4°C

Physical State/ 830.6303 Liquid Visual inspection at 21.5°C

Odor/830.6304 Mild, alcoholic Olfactory inspection at 
21.5°C

Stability/830.6313

Stable for 14 days at ambient and 
elevated (54 ± 2°C) temperature in 
HDPE containers. Stability to metals 
and metal ions is not applicable, since 
the product will not be stored or 
packaged in metal containers.

OCSPP 830.1637

Oxidation/Reduction: Chemical
Incompatibility/830.6314

Not applicable, the product does not 
contain oxidizing ingredients.

N/A

Flammability/830.6315

Not applicable, the product is 70% 
water and contains no flammable 
ingredients. >100°Cb

N/A

Explodability/830.6316

Not applicable, the product is 70% 
water and contains no explosive 
ingredients.

N/A

Storage Stability/830.6317
Study is ongoing. Results will be 
submitted upon completion.

N/A

Miscibility/830.6319

Not applicable, the product is not an 
emulsifiable liquid to be diluted with 
petroleum solvents.

N/A

Corrosion Characteristics/830.6320
Study is ongoing. Results will be 
submitted upon completion.

N/A

Dielectric Breakdown Voltage/830.6321
Not applicable, the product is not for 
use around electrical equipment.

N/A

pH/830.7000
10.67 ± 0.005(1% solution  in CO2-free 
water at 21.1°C)

pH meter

Maxxam SOP 91-M-014

Viscosity/830.7100
3.01 ± 0.00 mm2/s (cSt) at 19.8°C

2.53 ± 0.00 mm2/s (cSt) at 39.9°C
Ubbelohde viscometer

Melting Range/830.7200 Not applicable; the product is a liquid. N/A

Boiling Range/830.7220 102.6 ± 0.1°C Ebulliometric method

Density/Relative Density/Bulk 
Density/830.7300

1.14 ± 0.00 g/mL OECD 109

Dissociation Constant in Water/830.7370
Not applicable, the product is 70% 

water.
N/A

Partition Coefficient/830.7550
Not applicable, the product is 70% 
water and the components are not 
expected to partition into octanol.

N/A

Water Solubility/830.7840
Not applicable, the product is 70% 

water.
N/A

Vapor Pressure/830.7950
Not applicable, the product is 70% 

water and contains non-volatile solutes. 
N/A
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IX. GLOSSARY OF ACRONYMS AND ABBREVIATIONS

a.i. active ingredient
BPPD Biopesticides and Pollution Prevention Division
BRAD Biopesticide Registration Action Document
bw body weight
CBI Confidential Business Information
CFR Code of Federal Regulations
cm3 cubic centimeter
CSF Confidential Statement of Formula
°C degrees Celsius
EC50 median effective concentration. A statistically derived single concentration in 

environmental medium that can be expected to cause an effect in 50% of the test 
animals when administrated by the route indicated (inhalation). It is expressed 
as a concentration in air or water (e.g. mg/L).

EDSP Endocrine Disruptor Screening Program
EDSTAC Endocrine Disruptor Screening and Testing Advisory Committee
EP end-use product
EPA Environmental Protection Agency (the “Agency”)
FDA Food and Drug Administration
FFDCA Federal Food, Drug, and Cosmetic Act
FIFRA Federal Insecticide, Fungicide, and Rodenticide Act
FQPA Food Quality Protection Act
FR Federal Register
g gram
ha hectare
kg kilogram
Kow octanol-water partition coefficient
L                   liter
LC50 median lethal concentration. A statistically derived single concentration in air or 

water that can be expected to cause death in 50% of the test animals when 
administrated by the route indicated (inhalation and environment). It is 
expressed as a concentration in air or water (e.g. mg/L).

LD50 median lethal dose. A statistically derived single dose that can be expected 
to cause death in 50% of the test animals when administered by the route 
indicated (oral and dermal). It is expressed as a weight of 
substance per unit weight of animal (e.g., mg/kg).

MRID No. Master Record Identification Number
mg milligram
mPa millipascal
mL milliliter
MP manufacturing-use product
N/A not applicable
NE “No Effect”
NIOSH National Institute for Occupational Safety and Health
nm nanometer
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NOEL no-observed-effect-level
NOF notice of filing
NOR notice of receipt
OPP Office of Pesticide Programs
OCSPP Office of Chemical Safety and Pollution Prevention
pa pascal
PPE personal protective equipment
PR Notice Pesticide Registration Notice

      TGAI    technical grade of the active ingredient
      ug    microgram
      USDA    United States Department of Agriculture
      UV    ultra-violet


















